Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.066; wR factor = 0.183; data-to-parameter ratio = 13.6. organic compounds o256 Suresh et al.
In the title compound, C 39 H 38 N 2 O 4 , the pyridinone ring adopts a twisted half-chair conformation with the N atom deviating by 0.3304 (1) and with the methylene C atom adjacent to the octahydroindolizine unit deviating by 0.444 (3) Å from the mean plane defined by the other four atoms. In the octahydroindolizine system, the pyrrolidine ring exhibits an envelope conformation, with the fused methyne C atom deviating by 0.6315 (1) Å from the mean plane defined by the other four atoms, and the piperidine ring exhibits a distorted chair conformation, as reflected in the puckering parameters Q = 0.568 (4) Å , = 1.5 (4) and ' = 161 (16) . In the crystal pairs of weak C-HÁ Á ÁO interactions form centrosymmetric dimers, which are further connected by C-HÁ Á Á interactions. The crystal studied was a non-merohedral twin, with a domain ratio of 0.91:0.09.
Related literature
For general properties of indolizines, see: Weidner et al. (1989) ; Katritzky et al. (1999) ; Asano et al. (2000) ; Gilchrist (2001) ; Sarkunam & Nallu (2005) ; Tielmann & Hoenke (2006) ; Oslund et al. (2008) ; Vemula et al. (2011) ; Singh & Mmatli (2011) . For bond lengths and angles in a related structure, see: Suresh et al. (2011) . For ring conformation analysis, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the benzene ring (C52-C57) in the phenylmethylidene group. Symmetry codes: (i) Àx þ 1; Ày; Àz; (ii) Àx þ 2; Ày; Àz þ 1.
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) , 2006; Oslund et al., 2008) such as antibacterial, antiviral, CNS depressants, anti-HIV, anti-cancer, and have been used for treating cardiovascular ailments. In view of its medicinal importance we report the crystal structure of the title compound.
& Hoenke
In the title compound ( Fig. 1) , the central pyridinone ring with the methyl substituent in an equatorial position, adopts twisted half chair conformation with atoms N2 and C2 deviating by 0.3304 (1) and -0.444 (3) Å respectively, from the mean plane defined by other atoms C3/C4/C5/C6. The O1 atom is deviating by -0.4117 (1) Å from the above mean plane.
The sum of bond angles around N2, 332 (9)°, indicates a pyramidal geometry. In the fused system, the pyrrolidine ring adopts the twisted envelope conformation with C8 atom at the flap deviating by -0.6315 (1) Å from the mean plane defined by other atoms C7/C3/C13/N1, and this orientation may be due to the inter-molecular C7-H7A···O2 interaction. In the fused system, the piperidine ring adopts a slightly distorted chair conformation as evident from the puckering parameters Q = 0.568 (4) Å, θ = 1.5 (4)° and φ = 161 (16)° (Cremer & Pople, 1975) . The twist of the 4-methoxy benzene ring (C52 to C57) with respect to the spiro junction is denoted by the torsion angle C5-C51-C52-C57 = -46.4 (5)°. The dihedral angles between the mean plane of the pyridinone ring, defined by atoms C3/C4/C5/C6 and 4methoxy benzene rings are 85.58 (1) and 61.91 (1)°. The carbonyl bond lengths, C4═O1 and C14═02 [1.217 (4) Å for both], are somewhat long, due to C-H···O contacts. Although atoms C8, C12, C13 attached to the atom N1, are all sp 3 hybridized, their different environments cause differences in bond lengths [N1-C12: 1.466 (4) Å, N1-C8: 1.453 (4) Å, and N1-C13: 1.466 (4) Å] and in the bond angles [C12-N1-C13: 116.9 (3)°, C13-N1-C8: 107.7 (2)° and C12-N1-C8: 114.3 (3)°]. The methoxy groups substituted at the phenyl rings are nearly coplanar, as it can be seen from the torsion angles C77-O3-C74-C73 = 2.5 (6)° and C58-O4-C55-C54 = -3.9 (6)°. The C-C bond lengths and C-C-C angles in the acenaphthylene group compare with those of related structures (Suresh et al., 2011) .
The structure features weak intra-molecular interactions and inter-molecular interactions. A weak inter-molecular interaction, viz C77-H77A···O2, generates a ring motif R 2 2 (25), forming centrosymmetric dimers, and these dimers are interconnected by C-H···π interactions (Fig. 2) , involving the benzene ring C52···C57. supplementary materials sup-2 Acta Cryst. (2013). E69, o256-o257
Experimental
A mixture of 1-methyl-3,5-bis[(E)-4-methoxyphenyl-methylidene]tetrahydro-4(1H)-pyridinone (1 mmol), acenaphthenequinone (1 mmol) and piperidine-2-carboxylic acid (1 mmol) was dissolved in isopropyl alcohol (15 ml) and refluxed for 60 min. After completion of the reaction (TLC), the mixture was poured into water (50 ml), the precipitated solid was filtered and washed with water (100 ml) to obtain pure yellow solid. Melting point: 520 K, yield: 94%.
Refinement
H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C-H = 0.93-0.98 Å; U iso = 1.2U eq (C) for CH 2 and CH groups, and U iso = 1.5U eq (C) for CH 3 groups. The investigated crystal was a non-merohedral twin, with a twin law [-1 0 0, 0 -1 0, 0.606 0 1] and with a ratio of twin components of 0.91:09, corresponding to a 2-fold rotation about (0 0 1), as determined with the TwinRotMat option of PLATON (Spek, 2009). The final refinement was carried out against a detwinned set. Three strongly deviated reflections were omitted in the final refinement.
Computing details
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008) .
Figure 1
The molecular structure of the title compound, showing 50% probability displacement ellipsoids. N2-C1-H1A 109.5 C18-C17-C13 131.6 (3) N2-C1-H1B 109.5 C16-C17-C13 109.9 (3) H1A-C1-H1B 109.5 C17-C18-C19 118.7 (4) N2-C1-H1C 109.5 C17-C18-H18 120.7 H1A-C1-H1C 109.5 C19-C18-H18 120.7 H1B-C1-H1C 109.5 C20-C19-C18 122.3 (4) N2-C2-C3 109.6 (2) C20-C19-H19 118.9 N2-C2-H2A 109.8 C18-C19-H19 118.9 C3-C2-H2A 109.8 C19-C20-C21 121.3 (4) N2-C2-H2B 109.8 C19-C20-H20 119.4 C3-C2-H2B 109.8 C21-C20-H20 119.4 H2A-C2-H2B 108.2 C22-C21-C20 129.4 (4) C2-C3-C4 107.5 (2) C22-C21-C16 115.4 (4) C2-C3-C7 112.7 (2) C20-C21-C16 115.1 (4) C4-C3-C7 112.3 (2) C23-C22-C21 122.0 (4)
